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V±<r)Kfo*ix £ mfl2RJEEf - ty^'fl tcgfcA-f & KJSf- 
^X{i|trlBa^<7)^tC|fiitfr»IAL, BflfESDORJE 

i msm 3 ] misB i RjEE^xat^ o <r>Rmx 
it . ^iit'tm^mm^K^A Zit&ztmmt 

c m$m4 ] friam i mmxmm *) <r>wmax 

it. Zn?ix^%&&cot:tblzMffli#xtmzmAZ 

x-mx^m. 

[ n$3! 5 ] fTESHbifxii, T8§te&tt 6 ; k 

C fft£Jf 6 3 151 SSI 1 0 X £ 

aA-raisi*, »se*iasiejHfc{fx<o**aALT«r 
t M$g 7 1 miea o n%.fotfx ut , frem i rjc 

^fcSfi5ttcOj>5^2atJ r m3RJl:^X^ttl. i 
03$ 2 3 R 12 R t tfX&A P t ^ L X 5 V * 

L^i. o izmz&^xttizw^t&^-rtL-ijwjjm 
izx vmk+tzk. *¥mt-t&m$m 1 tfeaoRfc 
f-v »wxm.im. 

i nxm 8 ] miss •) okex* (cii s friem 1 rje 

IE«2at«B3RJC^xi4i:v>tca^'L J 5rV^ a fcffl* 

ntfx&xaiirix.tiiAZit&ztzmibtim 
« i fcieffcoRjfcf-^ yrttfxmjjm. 
[ msm 9 ] luiem 1 Kmtfxitmz%.!&i-* 

J^oliWfcRtt&fifctfx&APfctf fC±^*^« 
A U B'jiES 0 ^SJi5^x(iUieRjCf-^y^s;^±^rc7) 
+j^fcRtt6ftfc#*^P*tfLTJJ5ra»S>SLAr 

tzktWAt-t&tt&m iz§m^RH5i-ry^x 

SEAL'S « 

[ b^s i o ] m^M i fcfctfx it miRiBi- •v v n* 

<7)IBIffl{cRtt^n^^aAP5r^LTffl!lffi*>f>S[A 
L . lulES 0 <0KIE^'x{±hu fESiBf-v yy \*o±:frtf)t£ 



A^1£. 

[ mtm 1 1 ] meat 1 x\mtm.fc^ y> < 
wm<7)&mzmff>titztfx&An at ixTUfrt* 

cfiA t , m MM 0 ^RJCXf^ {415 IBRJtGf - -v y > n'<7)±^ 
O^gBtRft^n^^aAPS^tTi^^SA 

-^•SA^"ft« 

tn^ 1 2 ] rjc^-^ wN'rt^ita§^L^KK±^ 

tf» 1 Ri5^X, SlXMIEm 1 t KJEG LX m S 

TsgA-ri.siS^^ y^x^Knmx'h-> x . 

B*BBKAt4^-fyri:. 

(b) mimiKm*fx<n%i\ZimL. musus** 

( c ) maLWfc<r)*bmzfaftxmi3i2K&1fx*J% 

BftwmA-fhXTvrt. 

(d) MIE^2RJE^ XOMASriEESrt . fflf!ERJKf-+ 

[§1*3113] WiX-TyT ( a ) ( c ) (O^tl 

MmtfXZmzfiiAL, miXf-v? ( b ) 8XS ( d ) 
O ^if?L{i: fr f E3S 1 2^JE^xS:jgBrLTaffi 
^xeo^SSSALWtSCfctiO^-S^tiii:**!? 

mt-thimmi 2 ciEK^Rie^- ^ y>wxmx-b 
a. 

t &imk-t&m& 1 3 {csaoRjEf-^ ywxm. 
[fi^Jii 5] KriE^i, mmcommizxm^-th 

tcib. MlXT-yT (a) ^rV>LXx-y7" ( d) 

k ZtiQiki-imsm 1 2 £fE$?)RJfr^ yA 
^SKAJrS. 

tlf^il 1 6 ] T»K»K*«ttaiSiifcRjCf-+ yji 

co±mzg%ztix. s\Hz%ma<7)fo&2imttnt 

lyfEy-Y^-^-y H<0±ffifc»jKSfi, miRJC^'xco 

l^i&ajpt, 
o^^ttajpt. 
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xmtta t m&tonfR i tfx»mn t tmxm 1 ax 

*)<naxm>ub imjumwaxmsb z-ttsztz 
im$m 1 7 1 ttE£8a$ i #Aj*aip(i. 

£ t # , ^msm, i xr^ttHiaAtmaffiic $ 
[ mm 1 8 1 tvEgMRa* i xr^»aj utm& $ n 

imw 1 9 ] miEBio^Risxr^ta. mzm i r 
fc sumn * & $ 2 mm 3 Rjetf***** *u 

ffiTlBfll 2 &tf SB 3 RlEtfx £ mtrt* tzwmm o <o 

[0001] 

8SU2Lfctf>RJE#x*»A LTS8LLfci5rJgtf>BI*3K» 
S*ftRKf-ir w WSSA*j£ftlX-€-ixtfflv^4 ^a- 

7-"sy HtW-f ft. 
[0002] 

mmmhumzte. ^mnmm^ (Physic 

al Vapor Depos i t i on i^^y^U 

>yti>mo. pvd) . tt&%mmm (ch 

emical Vapor Depos i t i on, tl 
T, C V D ) . W.^MffiMSk (Atomic La ye 
r Deposition. UTF. ALD) , s*)l>XC 
VD (Pulsed CVD. lilT. PCVD, 'Vl>X 
CVXXffim^wxi&mth) frfc'tf&ft. *^ 

(4. &KCVD. ALD. P C V D fcjBflJ *ffi&#Z.m 

fi£-fftfc#. V-xax (KJ&ax) teW&^yrtff) 
±mzmmZtltzi/V7-^-y RC«fc 9f£il££ixft. 12 
1(4. ZeoXo^im^^^^-^yVcDmmi 
*Ufc»rfflEIT*ft. 4fc, 112(4, HlCSLfc^ 

7-A,.y H<7)J!Effl(lT-S)ft. 

[00 0 3] HlAVH2(c^J:3fc:, ts^Ov+V 
K(4. miai/m2RjS^* i -ril'r'il<7)aAP 



12. 14£tfLT#16ft|]iBMWCfc£THB|. * 

1 OrttcglAS-ttft. SU&t/m2RJE#*(4. xa-7 
7 K 1 0rtfcrCS£3*U ^7-^7 H 1 0 COS 

timi ffln&t) ±£mMzti& . tzhtK z<nm 
m<7)^y-^v h i o (ate*) wtcfliixifiB 

l oftt,zmmzti&z:biz£>o . is*?-**? Viffiti 

[00 04] .I<0lSIH£»8W-ftfc*>. SI'l&tfa*2R 
JE;lX0ttl&*ffl*fcfH#*Sfta'*7~Ny h'3 0 
sWBKSiifc. 03(4. £OJ:$fcflaw>4Hi*j'*7 
-^7KOl8g£*U:l8rE0T , &ft. 4£. 04(4. 

04(CSrf AoC:. $3lW#8i5^7-A..y K(4. 
1 Rtf SB2 KfctiXtfi'^ 7-^ 7 H 3 0 1*1 tTSV He 
S{5L ; S:^ e to(c. l^cOji8§$riS(tT^cO»tBP3 
8. 4 0j&»fcttffi3ftftA3fc#*SiVO>ft-. td^) 
*\ 2aSIiUicORj£^"X^3S5(C0SALTJ^^^*-r 
ft^(C(4. locOR^X, miR^'XcT) 

asstcs i Rje^atfRffif-v >^'rttss-rftffic7) 

tiX-mXth b St > fcKJE LT f5»e-?*4Jj«- ft 18] 

li* { S>o^„ iixti. m l %.mxtfm\t&MS&'?i> 

[00051 £ 1 &t^2Rj6#*«08KAfc:IRl, 
T(4. RfE^Xc7)a!i (Sfffi) *»»tftfc«>, ^FvStt^ 

xj; o^ftaHR^^BrsoaaKct^taA-rftifc 

immX'ht. i<0*&, HBSLfcBHitJIWfe'f**: 

»AU5Ktfc9. 4^. CI waffi *fxt,z£ls n- ^*^^, 
(«fi*LfcJ:9fc. a*8^X$-^AL^(trMRlB*'X 

fi&tft ) «8E4£ii J S > LTi'-\'7-'\7 KStA'RJSJ^-v 
^^tSe-TftRlS^SrA-v^ii-ftc: i:tc«J: 0 . 

ft-t^RS^-fft^^^gSitTv^ft. 
[ 0 0 0 6 ] b Zbifi. frfrhW&tfxnmWtfcffih 
*?J n- X(T>%&.<nmMt . S«±(c©^ LfcRiE^ 
x4T*^-yLTL4v\ g&fc LTMOgMtauK^ft 
^fcfiTf ftlBia^ftofc. fiajitf, 03^1/04 (c^ 
L^x^7-^7 FSrfflK SBLhtT i NM&^t" 

(cr^L^tW*505T'$>ft. ^CT*. miRiC^'Xi: 
Lt(4T i C I , . £2Rj£*'Xt LT(4NH 3 $rfflV\ 
rt—i/fixb LT(4Ar?rffl^^„ H5KSvr^57*» 



' o fc, /+-ytfxafitm& 2 0 0 s c c m 

&±ltm*tk . T i Nftta$*&ftft( 1 0 A/m i n 

MTtzmizmr txizw zm&tmxmzmm i 

Mil. ft500s ccm£4t!NcL?<tfl£U:(C'9- « 
U 5 0 0 s c c mi^Lhtc-f £ fc s T i N|&7)J&gj&& 
[0007] 

#X b itffflSRffi?- 6 ££(Cfc LTyt7 
AWMtu^i^^/;, ;<?!>J:p=5r>F 

tfSjSr tyA'rt lizjggt h RRSrfx s J~$h t% 

Sit AWT* Sfcv^ o . #?SBj§{ ± x 

fiTO|BJH*H^f tr«S»ftSRiSf- + yrtffxmjjm 
&tFt*l(Cffl»* v-v "7-^ v K £ Jgft-f & c t £ S W 

C0008] 

?g£ L * n J: 5 1: Bif^(7)B$ra £ HTZfiSfcOA-*-* v > 

[0009] £4>(^ J: SKJ6f-+yy^a 

A^^ftco^fi^Hgte, RJ6f-+w<rtictttt3*i 

^tc« t^trtB i &m*jARvm i fcsje lx 

*«*»Jftt4»2»B^&«'*^xaAPi^'U 
TciAtl>;fi£T'&-5T. SftOttffi&RlltTS 1 &Jfc 
#X 5- Bf^lfflHA-r 4 Xr -v 7- fc . 3! l £j&?x <7)S 
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^■**T»7t , £tt?>$>mizmfxm2mtfz 
MWiiTKm^>rtwzmtr$>m5#z&*-i;-r 

SrSLA-TI. Xf v 70Ztl?tHi% 1 Rum 2 KJS#X 

vm%mntzfr£m#AZ&zdjLk'rz> ttt> 

B6^i/t-yts^f -y ynztL^tiim i a 

fcfciD^-^LTifiv^. Sfefe, ft®{±, BJrSoJl 

Hl^e^xS-cgA-fSXr-yT 

■f >y 7Wy t-i^-i X-f >y r fc Sr» 0 m IX i> ft t \ 
[00 1 0 3 tti*LJtaw*at)«-f6jt«>fc:. * 

fcfcT J r>^<V±.mzmm2tiXKWZKI£&<7)$ ) Z ) 2 
SI 1 KK^'x *ftv ^cS 0 ORje^'xc7)ft^*^ 

Pt, yt7^'y K^Sffi^+ife^K^^?^ 

^$ftTSI 1 ^XftJ^P t 1 tfXfeffiP f: ^JS 

^95 1 #xm8& b . i"*?-^ -/ WMfoftmzm 1 ^ 
XiiKh i±Jt|(;M Ztixm *) <9#Xtt&p fc ^-ISiiO 

» o ntfxw&u b zmxrn *) toitxim b zm*. i . 
c i t\ s? i ^'x&ai pa, a o <o^ftaj ptut^T 

<o.his(cie«p s # . »i ^ttajp^f-vvArt 

fciWSfifcfflKfcSfefcififtLTfcftvv. 2*:. 
*S<^8« izmf. ft *t«fc w ttT JteiW 

tzmmk? tf&j&ti z\bm±t. z^z 

[00 11] 

HJ{c J: SS^f-^ w^*xg£A^r&&^tLtfflv^ ^ 

it. *miiz£ h i"? 7-\ 7 Hoj» i <o9ut«o»n& 

[00 12] 06fc^-f ±"3fc, *^HJtJ:4^7- 
^ -v K^® 1 <^tt|[<WKIWi, ±«5fc» 1 aWR 2RJC 
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£#6 6. ftlRV^Rmt/Wim (iftffi) RlSis 
V 7-^ y H 6 0 £ RJfr?-v VA'^A'- i?0)t&)9)r<— 
VtiX (SHRtf*) £&A-t4&&74" y 6 8^*7 
Oi^flSftTH*. y-v7-\7 K6 0<7)|*lgPf4. $ 
1 R1f%2Rm#XtfK^t l zm&W>£ o 1,Z®«<?)M 
SS^Ifttt. «rC-#*)RJE;!r*ttS'+!7-^<y K6 0(7) 
SfflOiSSP 7 2 KIScttJ $ ii4 4 o 1= U ffiWRJBtf* 14 
b*6 0<?)Tffi<7)4 3 ^7 4tCjfciiJ$tl44 
3£-f4. "f$r*>t>, H7 ^t7^7 
H 6 0 <7)jgffi(4. **>1MWCJB 1 RJStfXOMJP 7 2 

£. JB2RJB^Ottl&?-f y64fctt. SIRICA 
RJEtt<0*> 4 $ 3 RtE#X £31 2 RJ&#X b gfcftte 
■f4Cfc#-C-#4. i<?3i:S. 82Rj6#.Xfcgf3RlB 
fix b <4 . tssv > icRJUtifr'S: ir Uft^A v ^{±§§v ^ t 
tt|S|«*fcfl«&U -#RJEtt#&4^£liffi£<^[g 

[00 1 3] fcfc. H8&tfH9£#8BLT. 

44i"V7-^y Ko^2collife^®^p«ltijiBJt- 

^®S-^fBrfflIlTj>S. H9J4. H8fc5r;l 
fcyt7^7 H <7)&WmX'fo 4. H8 &tfH 9 £ ^rf 
4 3 . *SM)Mc J: & 7-^ -y 2 c^UMo^ 

©14. memmnz^Lti^v-^yViiZ. m3K 
m#xz%LA?htzibom3%fctfx&te54 ys 6 

fc. fiiB<04'*»taiiatXJB2^X»tBP9 4. 96 

£ liS'Jfcrate Lfc* 3 ^JfeffiP 9 8 1 Srirfcfcftfll L 

t^4. zzx\ m3%j£tfzmk54 y86tm3# 

XimU9Sb*m#zto<r>Wi3Umiixmmt. ffl 

tt, * 1 RJ&SUODjfcli P 7 2, 9 4 2 RJ£^X£7) 
ftajP7 4*fctt^3RiB^«ttajP9 6, 9 8 Kit 
^TTOc£ itT. KlBf-* WWcfJSS 

ft£a«£$£>Kjfi&t44o£LTi&u (Hi l# 
SB) . *LT. vt7^7 FWSiffifgO^tLL 
^*StC»jaLT» *lR«^WftfflP7 2. 94 

[ o o 1 4 ] mz. *muz£ ssicf-v wwxmA 

*^HIt<0JKBtov^TS«(=aW4. Hi 0J4. 

*awnc j *s«f" + ^^ax*a<^» 1 *>3dt*> 

»JB*5rrHT*4. 5tf. Hl0£#Bff4fc. 351 

$ft*»ttiP14 0*^;&aj£;h.T. RlCf-vVA'l 0 
0 f*)?)St£*/ky' 1 2 0(cma§it?tS^l 1 Q<T>tm 
C|6](fCSEA3*l (B) . m2BU6#ZBXfWA#Z 
(4. *>*«7-^y h'^4»*g|5(C^fi£$it^aiP 1 3 0 



frbmtaztiT. ma 1 o^fcaucfijt-cgiiASft 

4(A). ZtllZj; *), rt-WX (WktiX) <r>WfiL 
_b tcfc tt 4 H&W&y t- »'» $ ii . / t- 

wtt>tih. mix. mmw.2Kmi}x<r>^ti^ix 

it. ffl*^R&#X^»ajPKj£aLo'£><. Z<r>t£$k 

2ft4. >I<7)i;#. SlRje^'XOKaiPl 4 0(i. a 
fil 1 0<0±£©3»LJtSI2RJ5^OjflK^^-i/'S: 

E&ifc-r^< , 1 0«iW»»4)j«i6J: dfc. SIS 

i lommzmnoitkw ztiu. m&ifz£oiz 

i fc fc J: *) S*fcjfiUi»f feii4 . 
[00 1 53 mz. HI 3Sr«HLT. 
fc i 4Rf5^^ ^»W!iS«|W)W«)iBS$ if 
«£iKBfli-4o Hi Hi. *«W(cJ:4RiBf-+W^ 
X^A^rffico^ 2 cO|?SfecO®J® ^-THt-fc 4 . 
Hi 2(4, *ISflt:J:4RJCf-vwW8KA*SOSI 
3cr>mm<7)BB£KtmX'foZ. &?z. Hi 3(i. 

Bjifci 4RiBf-v w^xo£a^£c7)^4 nmmnmm 

[00 1 6] HI 1 £*-r4 o *3WBt 4 4RJCf- 
■v y y n'^'x »SA^c7)S 2 OggffrQXHRfct . f( 1 RBXf 
XcOttajP 1 4 23&*»2RjE^<0tttKP 1 3 OfcJt^ 

t»ri i omz2t>tzm&ztitztm(?>i'* i 7-^v 

HSrfflV^ihtciO. ^iA$ix4^1RlE^'X (C) 

t*2RiB^ (a) towwim- mm®*<Wi± 
tizttf-ctb. ztiit. wmitzXdizmisu&tf 

x^»ajp^2RJ6^^)ttajPfe:Jt'<-CT*fc:$ 4> 

B£Lii(f<i>ii4. HI 2fc^t4d£, 
4 4RJCf - ^ yv^xs5A^ao^ 3 038S*>i§8Btcfc 
V^(4. ^A-"7-^-y h'**H2RJS^^S:gSAL 
(A) . mitt#Mitt+*y'Wffifrt>&!&l 

lmiztfixth <d) . zix. mi3i,z7jktxdiz. 

JBJBfcfcwcii. ^^^-/s.-y vtf%i2ffl&1fx<n?>.Z: 

(A) , » 1 KlB^ttRKJf-r y^T*«H 
^4>g£A-f4 ( E ) . 

[0017] -Jr. wa«>J: d**»Hfc:J: 4RJSf-+ 
N'^xg5A*ffi<0HSfiO^.litcfc i ^T. SSI SIX^ 2 
R^^'x(i . -eti^'iiRfrg^lS^StaA-r 4 PCVD 
^ij*C4 l 5^AL'Ct^v\ PCVD(4. *JfJISA£4 
0 1 99 8^9/12 9B#W=TailS$n. 1 999^ 
6^2 9 BWttwtaJiB^iBSn^^lS^l 1-17 2 
4 3 8^«. "-fk^ffllS^ftC44^^US^ 

&iimRv : zix£m^tz!mftmm<?>&m3yf7 ^ 
fttWizmmftmmtfhh. ztizmkttb. p 

C V D 1 14 . m 1 Rj5^-/t- i JtiX-»'% 2 Rfc/fX 
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[0018] JJTF S *!|HJKJ:§R|B^^yA'^g5A 
^rS&V-?-fltffll^>'^'7-/\.y K £ p c V D fcjgJB 

[ 0 0 1 9 ] fcfc. » l RJ5E#X«i&^ >-fcRft4>*i 
LTH 1 RJSE^'X ^BWgnflaiiKA'f 6 ( B . 
C\ DX(iE) . -tit. >>i-Al 1 OOSgBfcrfatt 
T aSA £ fifcSS 1 £JEE#.X ii . -)i-ai i o_tfcaa 

lXi>&\ Z<7)WIBitfxblXii*ftmx£m\\ 
^^-^iixm^b^mkyA > 6 8 LTSM - 

#stbmji lt^ i w.mn xeym^^^m i % mmw* 

—^tfXZffiXlX. ^x— >M i 0±t©#^-f t N 
S-sSAL s i- ; Jtfx Z cSA 

[ o o 2 o 3 at, m 2 Kfoiix zm^mmM- i 

(A) . ZtilZX*). »>x-Al 1 0<7)4"C^|6]JfC 

5 0 O'C 

ffi^J : 3To r r (ifr399Pa) 
HM?/P: NH 3 lOOsccm 
Ar 120sccm 
Ar 120sccm 

5 0 0°C 

ffi^J : 4To r r (j&5 32Pa) 
lt-f^:NH 3 1 OOsccm 
Ar 600sccm 
Ar 6 0 0 s c cm 



8ttA$*ufe*2aE^li, -^x-au 0±tc©*L 

tttfXcfc •3**affll^*ai2»E^kftfcaALT 

ra^-v^JrSALT. l 0±(c!(|^HIr 

^•tS i b & < , HV^v K&tf W N'<7) 

i <r> t £ . m 2 KjBtfx b mzmmxx z »sa tt&s 
o^-^^T-ri, . &±<m< *mizx 

yt7-\7 VZP 

SA^ n- 2 Rje^ cocS A-^v \'-y'a^ftt 

-f ? >vzmm<nim£ t:iiMmwumtiLzti& t xm o 

jR-Ti t £ . § 6 fc . m 1 R&tfXRXfm 2 
tfxcooh, ^■tixfrZMzffiAtZfrlt. BfclZo 

b t m^mtzm t xms°mx$> & . 

[ o o 2 1 ] &fc N *%mzi.h%.mi-*ryrttfxmx 

JifeRVZtllzm^li'-vV-'wFZm^X. PCV 

#xm.KHm (Wt<DHm) tzXhmkb&fflziih 

t'*JtK1-£fc«>. -eil-f ftH 3 arXH 6 (c:^ L* 
V-^-y H*fflv». *«Lhfc:T i NJR^JKigLfe. jjli 
KfotiXb tTttNH 8 .-*2RlB^Xfc LTttT i C 

[0022] 



+ Ar 120sccm( 2#) -» 
(4»)-»TiC 1 4 3sccm + 
(2gf)^Ar 120sccra(4&) 



+ Ar 600sccm( 2#) -» 
(4g»)-*TiCI, 3sccm + 
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